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This guide includes some examples of student responses to a selection of 
questions from the summer 2018 FM01 unit.  

The question parts are reproduced, along with the final mark scheme, 
student responses and a commentary from the Lead Examiner on each of 
the students’ answers. 
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STUDENT A 

EXAMINER COMMENTARY 

This student uses a direct method – multiplying the numerator and 
denominator by the complex conjugate of the denominator. 
This quickly leads to the correct solution. 
Mark 3/3 
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STUDENT B

EXAMINER COMMENTARY

This student performs a multiplication and then equates real and imaginary 
parts. 
This is a correct method, and the student successfully finds a in terms of x 
and y. 
However, when attempting to find b, they slip up and use 𝑏𝑏 = 𝑎𝑎−3

𝑦𝑦
  instead of 

𝑏𝑏 = 𝑎𝑎𝑎𝑎−3
𝑦𝑦

  as intended. 
Mark 2/3 

COMPARISON 

It is recommended to use the method employed in script 1, because this 
involves less working and there is therefore less opportunity to make a 
mistake. 
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MARK SCHEME 
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STUDENT A 
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EXAMINER COMMENTARY 

Parts (a) and (b)(i) are done correctly. 
In part (b)(ii) the limiting process as n tends to infinity is shown clearly. 
Marks 1/1, 4/4, 4/4 
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STUDENT B 
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EXAMINER COMMENATRY 

Parts (a) and (b)(i) are done correctly. 
In part (b)(ii) the value of ∞ is substituted into the relevant expression. The 
limiting process is not referred to. 
Marks 1/1, 4/4, 3/4 

COMPARISON  

In order to gain full marks, students need to show the limiting process. 
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STUDENT A 

EXAMINER COMMENTARY 

The student starts off by incorrectly stating that 𝑟𝑟
ℎ

= 4
3

when it should be 𝑟𝑟
ℎ

= 3
4

After that, everything is done correctly; V is found in terms of h only, the 
chain rule is used correctly and 0.06 is identified as being equal tod𝑉𝑉

d𝑡𝑡
 . 

Finally the required value of h is substituted to give an answer that would be 
correct if their earlier equation [ 𝑟𝑟

ℎ
= 4

3
 ] was correct. 

Mark 6/8 
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STUDENT B 

EXAMINER COMMENTARY 

This students attempts to find d𝑉𝑉
dℎ

 by treating r as a constant, rather than by 
expressing r in terms of h and then expressing V in terms of h only. 
Later on they substitute 𝑟𝑟 = 3 into their expression for d𝑉𝑉

dℎ
 

They could have gained a further mark if they had used 𝑟𝑟
ℎ

= 3
4
 at some stage. 

As it is, they only gain the marks for using the chain rule correctly and 
equating d𝑉𝑉

d𝑡𝑡
 to 0.06. 

Mark 2/8 
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COMPARISON 

This question was found difficult by students, probably because many of 
them did not see that as h increases, r is proportional to h, and r can be 
eliminated to give V in terms of h only.  
The solution in script 7 follows this approach and is able to gain most of the 
marks despite an early error. 
The solution in script 6 does not recognise that r is proportional to h, and 
therefore does not gain many marks. 
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STUDENT A 

EXAMINER COMMENTARY 

Part (a) is answered correctly. 
In part (b) this student uses a different method from the one given in the 
mark scheme. 
However, the method is correct and it uses the result of part (a), so it is 
awarded full marks. 
Marks 2/2, 3/3 
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STUDENT B 

EXAMINER COMMENTARY 

Part (a) is answered correctly. 
In part (b) this student uses 89 as the upper limit of summation, which is an 
incorrect method.  
As they have not used the result of part (a), they gain no marks. 

COMPARISON 

Because part (b) uses the word “hence”, students can only gain marks if 
they use their result from part (a). This applies to any correct method, so the 
solution in script 3 can gain full marks even though it does not follow the 
mark scheme. 
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STUDENT A 
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EXAMINER COMMENTARY 

This solution proceeds logically and uses all the information given. In 
particular the fact that H1 intersects the x-axis at (6,0) and (-6, 0) is used to 
deduce that 𝑎𝑎 = 6 
Marks 2/2, 1/1, 3/3, 5/5 
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STUDENT B 
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EXAMINER COMMENTARY 

This student gains 1 mark in part (a) for the incorrect result 𝑎𝑎 = 3  and 𝑏𝑏 = 2 
This error occurred because they did not use the fact that H1 intersects the 
x-axis at (6,0) and (-6, 0)
They are then awarded a follow-through mark in part (b)(i), and two method
marks in part (b)(ii). It is not possible for them to gain full marks for part
(b)(ii), as the result to be proved is not consistent with their equation for H2
They are able to proceed from the equation given in part (b)(ii) to answer
part (b)(iii) correctly.
Marks 1/2, 1/1, 2/3, 5/5

COMPARISON 

Despite an early error, the solution in script 2 recovers to gain most of the 
marks for this question. This error could have been avoided by ensuring that 
all the given information was taken into account. 
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MARK SCHEME 
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STUDENT A 



INTERNATIONAL A-LEVEL FURTHER MATHS (FM01) 
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY 

Copyright © 2019 Oxford International AQA Examinations and its licensors. All r ights reserved.  33

EXAMINER COMMENTARY 

In part (a) the diagram clearly shows the centre of the circle and the axis 
intercepts. 
The solutions to parts (b) and (c) are also shown on the diagram. This is not 
required in order to gain the marks for parts (b) and (c), but it is 
recommended as it can help the student to see the overall picture. 
In part (c) the student refers to an angle 𝛼𝛼; the diagram makes it clear which 
angle this is. The solution of each part is clear, logical and easy to follow.  
Marks 4/4, 3/3, 3/3 
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STUDENT B 
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EXAMINER COMMENTARY 

In part (a) the centre of the circle is marked with a cross but it is not labelled 
with the letter P, the complex number 4 = 4i or the Cartesian coordinates (4, 
4). Any one of these would be sufficient to gain the fourth mark. 
In part (b) the student takes an algebraic approach, which enables them to 
find the point where the line meets the circle, and the distance of this point 
from the origin. However, after this they take a wrong turn, and their solution 
does not gain any marks after the first one. 
In part (c) they incorrectly assume that the point represented by z2 is directly 
below P. If they had drawn a tangent from the origin to the circle they might 
have seen that z2 is the point where the tangent meets the circle. 
Marks 3/4, 1/3, 0/3 

COMPARISON 

In this type of question it helps to be flexible in switching between algebraic 
and geometric approaches. Students who tackle a question algebraically are 
advised to use the geometric properties of the diagram as a check that their 
solution is correct. This could help them to avoid the type of error seen in 
script 3. 
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STUDENT A 
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EXAMINER COMMENTARY 

In part (a) some of the working shown, where infinity is used within a 
fraction, is not strictly correct. However, as the answer is correct, the student 
is not penalised. 
Part (b)(i) and part (b) (ii) are both answered clearly and correctly. 
Marks 3/3, 4/4, 5/5 



INTERNATIONAL A-LEVEL FURTHER MATHS (FM01) 
UNIT 1, EXAMPLE RESPONSES WITH COMMENTARY 

Copyright © 2019 Oxford International AQA Examinations and its licensors. All r ights reserved.  40

STUDENT B 
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EXAMINER COMMENTARY 

In part (a) the two vertical asymptotes are correct, but the student 
concentrates on the coefficients of x rather than x2 in their attempt to find the 
horizontal asymptote, leading to the wrong answer. 
Part (b) (i) is answered correctly. 
In part (b)(ii) the student successfully finds the required values of k , that is,  
the y-coordinates of the stationary points. They appear to be about to equate 
each of these in turn to the original equation for y. This is possibly not the 
quickest method, but it is certainly correct and would lead to the right 
answer. However, no equation is actually written down so there are no 
marks available beyond the first two. 
Marks 2/3, 4/4/ 2/5 

COMPARISON 

Both students have scored well on this question. The student in script 2 
could possibly have made more progress in part (b)(ii) by being more 
methodical and writing down an equation as their next step. 
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FURTHER GUIDANCE AND CONTACTS 
You can contact the subject team directly at maths@oxfordaqaexams.org.uk 

Please note: We aim to respond to all email enquiries within two working days. 

Our UK office hours are Monday to Friday, 8am – 5pm local time. 

OXFORD INTERNATIONAL AQA EXAMINATIONS 
GREAT CLARENDON STREET, OXFORD, OX2 6DP 

UNITED KINGDOM 

enquiries@oxfordaqaexams.org.uk 
oxfordaqaexams.org.uk 
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